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Incumbent Fixed Service Data in the U.S. kNIl 5 & 7 Bands

1 Background

With the FCC6 GHzReport and OrdgiR&0), FCC 20651%, theFCCrequires that the

Automated Frequency Coordination (AFC) systety on the Universal Licensing System

(ULS) for fixed microwave link data when calculating and establishing tHasan zones to
protect those microwave links from harmful interferemcthe5.9256.425 GHz and 6.525

6.875 GHzbands.This document provides information on general data quality issues with the
ULS and identifies some of the missing data that will be pertinent to future discussion on AFC
systemimplementation.

1.1 FCC Report and Order FCC 2051

The R&O establishes ULS as tdata source for incumbent fixed microwave link data. From
paragraph 30 (underlining added):

AUse of ULS for information on inwewlbent oper
require that the AFC system r el wtemw@®@lLSfjohe Co mmi
fixed microwave link data when calculating and establishing the exclusion zones to protect those
microwave links from harmful interference. The Universal Licensing System is the official

licensing database for microwave links in thé\U-5 and U-NII-7 bands and contains extensive
technical data for sitdased licenses including transmitter and receiver locations, frequencies,
bandwidths, polarizations, transmitter EIRP, antenna height, and the make and model of the
antenna and equipment usddhus, the Universal Licensing System contains the information
necessary for AFC systems to protect fixed service links. Several commenters, including APCO,

the Dynamic Spectrum Alliance, the Open Technology Institute et al., Apple, Broadcom et al.,

and W-Fi Alliance support using the ULS system for this purp@seensure that AFC systems

have the most recent information on fixed service links, we will require AFC systems to

downl oad the database on a daily basis. o

Paragraph 32 goes on to clarify thaehsed, pending, and temporary fixed stations should all be
protected by the AFGystem(underlining added):

AMi crowave | inks may begin operation prior to
met, such as completing successful frequencydamation and filing an application that appears

in the Universal Licensing System as pending. Because such a filing may indicate that a new
station is operational, or soon will beie will require the AFC system to protect pending as well

as granted fadities. In addition, temporary fixed microwave links may be authorized by a blanket
authorization, in which case the licensee is not required to obtain approval from the Commission
prior to operating at specific locations or report the technical detailtheir operation to the
Commission. Because the AFC system must have knowledge of the location of temporary fixed

1 https://ecfsapi.fcc.gov/file/0424167164769/FREG51A1.pdf
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links in order to protect them from harmful interferenegs will require the operators of
temporary fixed stations to register the detailstiodir operations(transmitter and receiver
location, antenna height, antenna azimuth, antenna make and model, etc.) in the Universal
Licensing System prior to transmission if they desire to be protected from potentially receiving
harmful interference fronstandardpower access points in the-NI5 and UNII-7 bands.
Because temporary fixed links are not mobile and intended to operate at a specified location for
up to a year, we do not believe this registration requirement poses a significant burden on
licensees . O

2 The ULS and how to Access it

2.1 The ULS

The ULS is used by the FCC to authotizensed incumbent fixeshicrowave transmitters in
the 6 GHz bandms which unlicensed devices asabject tadirection by amPAFC system 5.925
6.425 GHz and 6.526.875GHz The ULS contains data on several other bandseweral
radi o servi ces unldlecommunicationBue@wTbe ARCsyserh e s s
discussion is concerned with the Microwave Service (47 CFR Parts 74 and 101).

The ULS is primarily a regulatory database and lacks comprehensive technical data required to
perform accurate interference analysgsn AFC systerrData on microwave systernsstypically

entered into the ULS by filing an application after the successful completion of the Part 101
Frequency Coordination Process. The user interface for ULS can be found at
https://www.fcc.gov/wireless/systerusilities/universallicensingsystem

2.2 Accessing ULS Data
ULS data idreely available to anyone vidoreemechanisms:

1. A user web interface dittps://www.fcc.gov/wireless/systerusilities/universal
licensingsystem From this page, there is a License Search and an Application Search
link. The Advanced sechcan be usetb limit the frequency range, and any other
criteria. The licenses and applicationdl be displayedn aneasyto-read web page.

2. Email request for data (text file}on the query results of the user web interface, there is a
Query Dowihoad link where an-enail address can be provided. A link to the download,
once it is prepared, will be sent in thenalil.

a. This method often has issuespecially with zipped files over 5 MB.

b. While an email with the subject, License Search Queryimad Confirmation
is provided, the download file is frequently not created.

c. The main ULS pagédttps://www.fcc.gov/wireless/systersilities/universal
licensingsystem provides system alertlke thatshown in Figure 1 below:

Copyright ©2021The Software Defined Radio Forum Inc. Pageb
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o ULS Query Download ©

System: Universal Licensing System (ULS)

ULS Query Download is experiencing
issues related to the link provided in the
Your Query Download Results Are Ready
email, that enable users to access the
requested data. Until the issue is resolved,
it is recommended to periodically check
the link provided throughout the day until
the data can be downloaded. If the emailed
link fails to resolve to the correct address
within a day, please create an E-Support
ticket at
http://esupport.fcc.gov/licensing.htm and
provide your contact information as well as
the link that was provided in the email.

Figure 1: Example ULS Query Download Error Message

3. Weekly and daily filegontaining all fixed microwave bandspested via FTRt:
a. ftp://wirelessftp.fcc.gov/pub/uls/complete/
b. ftp://wirelessftp.fcc.gov/pub/uls/daily/
c. The FCC provides more information about the downloads at
https://www.fcc.gov/wireless/data/publaccesdiles-databaselownloads
d. Note that these downloads will need to be filtered to just thdItb and UNII-7
bands.

ULS data is arranged in a series of over 80 different tables, none of which contains header
information. In addition, when the data is made available throughiesl&lownload process, it
is provided as a single delimited file. An example of a typicatowave data record is provided
in Figure 2.

The ULS data that is relevant to 6 GHz fixed service incumbentsis e c r 6 W/aCOFR
Parts 74 and 101, and 368307 0 0 MH zdatgbas&l ) 0

Copyright ©2021The Software Defined Radio Forum Inc. Page6
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HD| | [MWOOOCFOO1 || |CF[]|]|CIN|NIN|N|N|IN|N|N|N|N|N|Y]Y|Y|N|N|N|N]|Robert|L|Smith|Sr|President| [ []|]]]]]]]]
AD[ [ [MWOOOCFOOTINE] ININI[TITTTTIYTZINTEITYTTT

EN|||MWOOOCFOO1 | |CL| [MW LawLLC| | | | | 2024184563] 2024187799 | | 2100 M Street | Washington | DC| 20004 | | |
EN|[|MWO0OCFOO1[|O[LO0065T4Z | [[TIIITTTTTTTTI

MW| | |MWOOOCFOO1| [N|||F||FXO|N

EN|||MWOOOCFOO01 || L|456789122 |EBFInc.| | | | | 2027287100] 2027287722 || 1720 K Street| Washington | DC| 20006 |000] |
PS| | | MWOOOCF0O01]2 || Arlington

CP|| [MWOOOCFQO1| |A] 1] 800 North Ave | New York | NY| 2125554646 |Queens

LO| | |MWOOOCFOO1||A|F|T|1|||601Cleveland St|Clearwater|Pinellas|FL| | | |10.7]27|57|54.9|N| 8247 |54.3|W[ || ||| ]]]
N|||36.6]38.8|B] | Tamp0o03] || |

I
LO[ | IMWOOOCFOOL| [AF[RIZITITITTIIT9.2127]57]57.9|N[82[47]543[W][[ITIT1TT111]]1Tamo014024]| |||
LO| | IMwOO0OCFOOL| [ATFIRIBITTTTITIII22.6]27[57[40|N[82[4633.3[W][IT1ITI11]11]]1Tam0013938[[[]]
Lo| | IMmwooocFoo1||A|FIRI4]||111111112.3]27|57|57.9|N|&2[47|27.9\W| [ II11I11]11]]]Tamoo13861|]|]]
AN| | [MWOOOCFOO1 | |A|1]1]|T||38.1|Radio Waves Inc|HPLP1.5-23|3.8[v[2.1|27.8[0| ||| | 111]12]]111]
AN| | |MWOOOCFOO1 | |A|1]2] |R||51.5]Radio Waves Inc|HPLPL.5-23[ [ | 1378 [ 1111111121 111]
AN| | |[MWOOOCFOO1 | |A]2]1]|T||38.1|Radio Waves Inc| HPLP1.5-23| 0| V] 2.1]37.8| 1017 ||| | 1] 1112] 1] 2]
AN| | |[MWOOOCFOO1 | |A|1]3] |R||25.6|Radio Waves Inc|HPLPL.5-23[ [ | 1378 [ 1111111131 112]
AN| | |[MWOOOCFOO1 ||A|3]1]|T||38.1|Radio Waves Inc|HPLP1.5-23| 1.5|V|2.1|37.8[82.7| | | || | | I 111]]]3]
AN| | |[MWOOOCFOO1 ||A|1]4] |R||55.8|Radio Waves Inc|HPLPL.5-23[ [ | 13Z.8] [ 11111111141 113]
FR| | |MWOOOCFOO01||A|1]1|FX0|[22725] | ||| ]0.001]]]29.8|Digital Microwave Corp| [N|||]]]1
FR| | |MWOOOCF001||A|1]2|FX0||22525] ||| |]|]0.001]]|54.8|Digital Microwave Corp| [N| | | []]2
FR| | |MWOOOCF001||A|1]|3|FX0|[22925] | ||| ]0.001]||37.8|Digital Microwave Corp| [N|||]]]3

EM| | | MWOOOCF001 | | 1|1]22725|A| LOMOF7W| 12352 4FSK]| |1
EM| | | MWOOOCF001||1]|2]22525 | A| LOMOF7W | 12352 | 4FSK| | 2
EM| | | MWOOOCF001 | | 1|3]22925 | A| LOMOF7W | 12352 4FSK] |3
PA| || MWOOOCFOO1|[A|1]1]1]2]1]|PP|N]||N]|
PA| || MWOOOCFOO1|[A]2]1]2|3]1][PP|N]||N]|
PA| || MWOOOCFOO1|[A]3]1]3]4]1]|PP|N]||N]|

Figure 2: Example of ULS ASCII Batch File

3 Problemswith ULS Data

The AFCsystemwill need to interface with the ULS to obtain data on technical configurations

of i ncumbentsd microwave sys tadymditmustincluigle r et r i e
data on granted licenses as well as pending applicati@snted licenses and pending

applications are stored as two separate sets of data with different table structures.

The followingsections outlingypical ULS data issues that lvheed to be addresséalensure

operational effectiveness of the ABgstem

The ULS data is maintained by and the responsibility of incumbent liceh8séadicated in
the R&O, the FCGs expectedto issue a Public Notice reminding licensees oirtiy@rtance of
maintaining accurate information in the ULS.

2 See 47 CFR 15.407 (K)(8)(iv).
3 See the R&O af 31.

Copyright ©2021The Software Defined Radio Forum Inc. Page7
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3.1 Administrative Issues

An AFC systemmust have accurate, up to date data to sufficiently protect incumbents and make
accurate calculations. If FTP data downloads are moved, changed, or dela@eyshdhs

could be out of compliance with the-Béur data accuracy rule stated in the R&@e FCC

routinely haghe followingadministrative challenges witheir FTP posting

3.1.1 Changedo the Location of the DatBownload

In April of 2019, and again iMarch 2020, the FCC changed the location where the ULS data
was posted. This caused automated-dettdeval tools to stop functioning. While adequate

notice was provided in April of 2019, no noticed was received for the March 2020 change and
old data files still existed in the locations for months after the change.

3.1.2 Field Definition Changes

The FCC routinely makes changes to data definitions due to regulatory changes. In September
2015, and March 2018, the FCC made changes to the ULS data definition® witkice. In

July 2020, the FCC announced an upcoming chan
tentatively scheduled for August 2020.

Without a header row in each file, there is no easy way to detect new definitions or implement a
Af-adedd ed0 approach to the dat a.

3.1.3 Data Posting Times Inconsistent

Full data downloads are typically posted on Sunday. Daily change downloads for activity on the
prior day post the next day, usually late in the morning, but posting times vary frequently and
timeslate in the afternoohave been observed

The FCC used to provide alerts on their website when there were delays in posting the data, but
there have been no alerts lately.

3.2 Generalnotes ondata quality

The nature of the ULS gives rise to the probabditglata accuracy issues. First, ULS data can

be entered manually with remedial error checking. This increases the likelihoaobdticing

errors. For example, there is a license record that shows a 500 MHz emission bandwidth, which

is clearly incorrectCrossc hec ki ng against Comsearchoés freque
that it should have been entered as 5 MHis also possible to find antenna models that are

clearly the names of radio modé$here is little validation or control on critical fields and data

in key fields is sometimes missing entirely.

Furthermore, by design, the FCC uses the ULS to damthtvansmittersTo a much lesser

extent, the FCC collects receivaformation, but some key data required to protect receivers is
not collected as described below. Given that interference manifests at the receiver,
comprehensive and accurate receivérimation will be critical for the AFGystem

4 Comsearclis a weltknown Part 101 microwave frequency coordinator who maintains a proprietary database
microwave systems and configurations.
5 For example, aursory glance revealed 36 receivers starting with MDR, which is a radio model nomenclature.

Copyright ©2021The Software Defined Radio Forum Inc. Page8
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We note that incumbent licensees are responsible for the completeness and accuracy of their
license record information in the ULS. However, data inaccuracies present an inaccurate picture
of spectrum usage&hich can affect both incumbents and new entrants alike. Some specific
examples are outlined in the following sections.

3.3 fi Z o mbHathso

An example of a situation where data errors might-gvetect incumbents is the concept of a
Azombi e patho.

A Azomnmbhicke opcacur s under the following scenari o:

1 A single call sign (unique identifier of a site license) represents a single site per licensee,
but it may have multiple paths emanating from that site.

1 Inthe case where a duplex (am@y) path is decommissionedl)icensee must remember
to delete or modify both licenses for each direction of the path. That includes the receive
end of the path.

1 The FCC charges fees to licensees as they manage the data related to their license
records. There is no fee to delete atire call sign, but the FCC charges a fee to delete
one path on a call sign that has other licensed paths. This is considered a license
modification.

1 Consequently, there are paths where one call sign is deleted but the call sign on the other
end of the pth is licensed and still shows the path to the original receive site. Since that
receiver still appears on its formerly ass
for that call sign shows a receiver that likely no longer exists.

Note that theseambie paths are generally indistinguishable from legitimate simplexwag
paths.

About 1200 zombie paths were found in the ULS data by using Comsearch's frequency
coordination database to identify them. A call for incumbents to clean up their ldaassould
mitigate the zombie path issue, though the underlying reason they exist would remain.

3.4 ULS Antenna Data Problems

Correct and comprehensive data on antennas is critical for thesydgt€manalysis and will
influence spectrum availability, but UlLshtenna data has many issues as discussed below.

3.4.1 Null and Missing ULS Antenna Data

Several ULS data queries were performed and the following null or missing data were found in
the FCCb6s | icensed data sets as tofeldsthatgxsst 4,
in the ULS but are not populated, while fAmiss
interference calculations (e.g., antenna patterns), but the necessary field is not available in the

ULS at all.

Figure 3shows that for over 6000 data records, the information for the main receive antenna is
null and that for over 200 records, the gain is null.

Copyright ©2021The Software Defined Radio Forum Inc. Paged
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If the FCC prompts licensees to update their license data, this information could be largely
corrected. It shoulbe noted that there could still be nulls to deal with even if the Commission
prompts licensees to update their data.

7.00%
6261

0.20% 0.10%
209 118
|

Main RX Antenna Model Main RX Antenna Gain  Main RX Antenna Height
Above Ground

Figure 3: Null Antenna Data

Figure 4shows that receivenly losses, diversity RX antenna models, and avagratterns are
completely missing from the ULErom other daté& has been determindbdat nearly a third of
licenses have diversity antennas, so that is how many records are affected by the missing
diversity RX antenna model dafehese missing data itesare discussefilirther in the following

sections.
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100% 100%
89646 89646

29.50%
26416

Receive Only Losses  Diversity RX Antenna Model Antenna Patterns

Figure 4. Missing Antenna Daté

3.4.1.1 Receive Only Losses

TheULS does notecordreceive lossef.e., line and connector lossémtween radio and
antennaat all, but it isan imprtant value for interference calculat®olVithout receive losses,
incumbentreceivers may be ovgrrotected It should be noted th&tdB is typical for ODU
(outdoor unititype systems that are being deployed widely today.

3.4.1.2 Diversity RX AntennaModels

The ULS data does not record a diversity antenna model, only a gain. Given that thgstdfC
must protect all receivers, the question of how to address diversity antenna models is important.

Diversity antennas are relatively common in the 6 Gétzds, with almost a third of receivers

having one. Diversity antennas are typically used to mitigate againstpatiitfading. In an
interference analysis, it could be reasonable to assume that the diversity antenna model matches
the main receive antenméhen the gains match. However, Table 1 shows that more than half of
diversity gains do not match the main antenna gain.

Treatment of diversity antennas should be a topic of further discuSewply using the main
receive gain as the diversity gain whiae intenna models are missingikely not a sufficient
substitute.

6 Receiveonly lossesare includedn this chart since these losses are typically considered as part of the antenna
system.
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Table 1: Diversity Antenna Counts

Count of % of Total

Antenna/Polarizations Receivers
Diversity Antenna EXists 26,416 29.5%
Diversity Gain = Main Gai 12,205 13.6%
5AOSNARAGE DI 14,211 15.9%

3.4.1.3 Antenna Patterns and Passive Repeaters
The discussion of antenna patterns must include the treatment of passive repeaters, particularly
billboard style passive repeaters.

A passive repeater is used when the two endpoints do not hawé-Bight to each other.
Instead, the signal is relayed through a site that hastisge to both end points. There are two
types of passive repeaters showikigures5 and6, billboardand backio-back antennas.
ULS data indicates that there dr&48 paths with passive repeatgr8% of all paths)The
locationshavebeenmapped with olors corresponding to population density in Figtire

Figure 5: Billboard repeater
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Figure 6: Back-to-Back Passive
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Figure 7: Passive Repeater Locations witlPopulation

Figure7 shows that there are significant numbers of passive repeater locations in the ULS data
and a few are in highly populated areas. Going forwdisgussios on addressing antenna

patterns should consider how to address passive repéatererence calculations will also

likely need to consider these passive repeater paths.

Copyright ©2021The Software Defined Radio Forum Inc. Pagel3
All Rights Reserved



WIRELESS

6 GHz Committee, Incumbent Data Task Group
' INNOVATION

Incumbent FS Data in U.S. UNII 5 & 7
= L WINNF-TR-1008V1.0.0 WinnForum Stanclards”

3.4.2 Data Conflicts Within Antenna Data

In addition to null and missing data, it should be noted that some datac¢ssdiEting within
the ULS as described below. Atrgatment of antenna data in the Ag¥stemmay need to
consider how to address these conflicts.

3.4.2.1 Conflicting Antenna Gains per Antenna Model
There is nalataverificationin the ULS datanforcing the following
1. Thedata in theAntenna Model fielccorrespnds to an actuantenna model
2. Thedata in theAntenna Ginfield has any relation to the regain for theantenna model

Usi ng Co ardgeara datatardd snformation, 2222 discrete antenna mueeeds
consolidatednto 914 by simply scrubbing the data manually. A cursory glance also revealed
some antenna model fields that clearly contain radio mod€l détese types of discrepancies
coud likely be addressed by a cleanup of data by incumbents.

There weré5 antenna models in ULS where the gains across all licenses vaoedr3gB
(excluding models that were clearly radios). Some varied by up to 43.9 dB.

Even if incumbents are reqgat to correct their data, variance in gain by antenna model across
the data will likely persist within the ULS, due patrtially to real differences in gain specifications
over different antenna model versions. Discussions so far of antenna treatment (@ sys#sin
have depended largely on antenna model, but this variance in gain per model should also be
considered.

3.4.2.2 Main Antenna Gain Below FCC minimum or Unreasonably High

The spread of gain values within the ULS licensed daiinvestigatetb see if the gains

appear reasonable. Largely, gain values overall are within the expected range for FCC compliant
antennas. The ULS data shows several cases where the listed gain does not meet the FCC
minimum gain of 32 dBi. In all butO of these, an antenna model is listed, so the gain can be
derived. The remaining 10 have gains between 3 and 31.9 dBi.

In addition, there are cases with very high gain whigobviously incorrect. For example, the
highest gain value is 449 dBi.

A clearup of incumbent data would help eliminate these types of gain problems. However, it
should be noted that some of these data problems may persist even after a cleanup effort.

‘Forexample,a ur sory gl ance revealed 36 receivers starting wi
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3.5 ULS Microwave Receiver Data Problems

Since the interference protection critgfii@C) for microwave receivers is related only to the
receiver emission bandwidth and noise floor, this is the onlyratited data required for
interference analysis in an AFRgstem

3.5.1 Emission Designators

The emission bandwidth of the receiver can &aved using the first 4 characters of the
emission designator, whichisa ULS datafefflor exampl e, f 28 M5D7 W0
emission bandwidth.

Emission designators in the ULS dafapear to be accurate to the extent they correspond to the
bandwidh of the existing FCC channel plan. Thereusrentlyone with a designation of
AOMOOD7WO (i n chi0 Midztbandwgdthand one has a 500 MHz bandwid#s mentioned
above)

Sincethere are minimahconsistencies, emission designator seems lie¢atively highquality,
trustworthy field to use in the AF§ystem

3.5.2 DiscreteRadio Modelswith Corflicting EmissionDesignators

The relationship betweasmission designatoendradio modelsvere also investigated a
similar way that gain should match to antenna models.

Out of 6108distinctradio modelsonly 249show any variatiomn emission bandwidth. Of those,

160 have a standard deviationthe emission bandwidth greater tHaMHz. Upon further
investigaion, however, these varying emission bandwidths appear to be tied to simple matters of
mistyped or incomplete radio model information, further reinforcing that emission designator is
overall a highquality field in the ULS data.

3.5.3 Missing Noise Figures

The AFC systenwill need to calalatethe IPC as the interferente-noise ratio N). One of

the components needed to calculate I/N is the Noise LeveA@\8hown below, the Noise Level

is determined by the combination of the receiver filter bandwidthatthespheric temperature

and the amount of noise introduced by the receiver itself. The noise introduced by the receiver is
called the Noise Figure.

The noise figure of the radio is not contained in the ULS data. ThuaFbesystenwill need to
establisha methodologyo determine the noise figure of any given raddome suggestions are
provided below.

3.5.3.1 Noise Figure Method
One method to calculate the Noise Legdb use the following equation:

N (dBm) =-114 dBm + 10 * log10 (RBHz) + NF(dB)
In this equéon, theBandwidth (Banz) can be determined using the emission designator in the
FCC Databaséds ment i oned albise FigurdNR) is eot defenetl in oh&IsS.

8See 47 CFR 2.201 & 2.202
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This cansometimes be determined from the radio manufacturer and model, wittoadaditi
information from the manufacturer.

3.5.3.2 Threshold to Interference Method

The defined protection criteria of I/N-8 dB correlates to a 1 dB threshold degradation of the
receiver. Th&hresholdto-Interference (T/I) methqdiefined in TIA Standard PDisthe power
level that causes 1 dB of threshold degradafitverefore, we can develop an equation to
calculate the Noise Level from the T/l data for the radio.

N (dBm) = Threshold (dBmi) T/I (0 MHz) + 6 dB
As with the Noise Figure, T/l data is typically available from radio manufacturers in the U.S. but
is not defined in th&JLS.

3.5.3.3 Noise Figure Histogram

Using the T/I method to calculate Noise Figure for radios in the Comsearch database, the
distribution of Nase Figures by frequency assignment and by distinct radio is shown in Figures

8 and9. When weighted by frequency assignment, the average Noise Figure is 2.7 dB, and when
looking at distinct radio models and not weighting by frequency assignment, tagaise

Figure is 3.3 dB.

Mean: 2.7 dB
Median: 2.5 dB
Std Dev: 2.3 dB

Number of Frequencies Assigned
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Figure 8: Noise Figure by frequency assignment using Comsearch path and radio data

°TI'A, Alnterference CriteljMay®®r Microwave Systemso, TI
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Mean: 3.3 dB
Median: 3.2 dB
Std Dev: 2.4 dB

Number of Distinct Radio Models
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Noise Figure (dB)
Figure 9: Noise Figure by distinct radio model using Comsearch radio data only

Using either the Threshol-Interference method or a default Noise Figure may be appropriate
for calculating the noise floof.hese histogram®present the statistical distributionNdbise
Figure anctan be used to inform discussion.
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Appendix A
Using ULS Data

Data Access

Complete files are posted weeklyhditps://www.fcc.gov/uls/transactions/daiyeekly. The file

is in the fAWeekly Dat ab Misrevave-48 @GR Parto7 and b0d,er t h
and 3650 3700 MH2 . L i ¢ e nesnordally posiek en Mommday morning and are in the

file |_micro.zip (I = licensed, micro = microwave). Applications are in a_micro.zip (a =

applications), and are normally posted Sunday morning.

Differential files are posted ihetween weekly flesandasev ai | abl e i n t he AfADali
secti on undBblicronave-e17 OFR Ratts 4 gnd B01, and 368700 MHD .

Newly-l i censed | inks for the prior dayods data ar
Al _mw_mon. zipo f or Mo ndfranytbesprevioudday)areinNew appl i c

a_mw_<day>.zip.
Documentation

Documentation about the ULS database is available at the following links:

1 FCC Documentation
0 https://www.fcc.gov/wireless/data/publaccesdiles-databaselownloads
1 Introduction to the data
o https://www.fcc.gov/sites/default/files/pubacc_intro_11122014.pdf
1 Sybase SQL to create tables:
0 https://www.fcc.gov/sites/default/files/publiaccess_database_definitions_sql v2
Axt
1 Table Definitions in PDF Format:
0 https://www.fcc.gov/sites/default/files/public_access_database_definitions_v3.pdf
1 Coce definitions (provides a lookup for various field codes to plain English):
0 https://www.fcc.gov/sites/default/files/pubacc_uls_code_def 02162017.txt

ULS Tables

Two sets of data are necessary: microwave applications, and microwave licenses (see above).
The specific tables that are needed are highl
whether a specific table is required or optional for the microwave database.
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Tables  [Table Contents Microwave | Tables Table Contents Microwave
Hierarchy App Lic Hierarchy App Lic
"B Pain Form 601 data thatcamies | R | R BB [ocation dan 0 | R
over to license
AD  PMam Form 601 data that R L2 Additional Location data 0|0
oes not carry over to license
Al  Nddmonal Applcation data that R LS  [Location Level Canned 0|0
rlacs nol camy over 1o the license K pecial Conditions
RE pphcation retum or (4] LF Location Level Free Form 0 0
1sissal reasons B pecial Conditions
EN  [Names and addresses R | R || S |Aoteona data 0 R
CO  [FCC Comments 0| 0 RC  Recewer data 0 o
HS  [Application asd License R | R || Frevecy doa 0| R
history
IR JRAC status 0| 0 F2 Addmonal frequency data O| 0
C5  [COSER status 0| 0 TP  [Transmission Method or R R
Protocol
MW Microwave administrative 0| R F§  Frequency Level Canned o |0
flata B pecial Conditions
BC  [Broadcast Call Signs 0| 0 FF Frequency Level Free 0 0
Form Special Conditions
FC  [Frequency Coordination O BF  Frequency buld out data R
SC_ License Level Canned 00 || M [Emisiondan 0 | R
Bpecial Conditions
SF [License Level Free Form 0| 0 DB pahs 0| R
Bpecial Conditions
CP  [Control pomnt data oo B8 egmens 0| R
CF  Multiple call signs or file numbers | O AT  MAvachment information L
rffeﬂed by this application
The HD tableisthetep evel data table. The AUNnique Syster

is used to join tables together for the same filing or call sign. Note however that the USI is
different between application and license tables for theeszll sign.

Data can be joined whenever the column name is the same in both tables. The primary column
for joining license data is the call sign. The primary column for joining application data is ULS
file number. In addition to the call sign or ULi&fnumber, each application and license has

been assigned a uniqued®it system identifier. This system identifier is useful in cases where a
call sign has been reassigned, insofar as it allows you to differentiate between the active call sign
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and thecall sign that has expired or been cancelled or terminated. (This situation occurs
commonly with Amateur vanity licenses.)

Site-based services (such as fixed microwave links) can be joined by the following combination
of columns:
9 call_sign or unique_sysin_identifier
9 call_sign or unique_system_identifier and location_number
1 call_sign or unique_system_identifier, location_number and antenna_number
9 call_sign or unique_system_identifier, location_number, antenna_number and
frequency_number
1 call_sign or unique_system_identifier, path number, location_number and
antenna_number
1 call_sign or unique_system_identifier, path_number and segment_number

Header Data

Header tabl¢HD.dat)contains key license information. The License Status indiedtether

the license is active, but the Cancellation date, when populated indicates whether the record
should not be protectedhe required fields from the header table are highlighted in the figure
below.

Application / License Header

Position Data Element Definition
1 Record Type [HD] char(2)
2 Unique System Identifier numeric(9,0)
K] ULS File Number char(14)
4 EBF Mumber varchar{30)
5 char(10)
5] char(1)
7 Radio Service Code char(2)
a Grant Date mmidd/yyyy
9 Expired Date mm/dd/yyyy
10 mmidd/yyyy
11 Eligibility Rule Num char(10)
12 Reserved char(1)
13 Alien char(1)
14 Alien Government char(1)
15 Alien Corporation char(1)
16 Alien Officer char(1)
17 Alien Control char(1)
18 Revoked char(1)
19 Convicted char(1)
20 Adjudged char(1)
21 Reserved char(1)
22 Commaon Carrier char(1)
23 MNon Common Carrier char(1)
24 Private Comm char(1)
25 Fixed char(1)
26 Mobile char(1)

(additional fields not shown).
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Path Data

The mth tablg(PA.dat)contains key information that links locations (transmit and receive, and
also antenngsThe necessary fields are highlighted below.

Segment Data

The £gment tabl¢SG.dat)contains key information that orders segmeans) isrequired for
passive repeater sequencifggments are individual poitd-point links that make up a
potentially longer (multsegment) microwave path.
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